Fabrication of cultured oral gingiva by tissue engineering techniques without materials of animal origin.
Cultured gingival substitute has been found to be a useful graft material for treatment of gingival recession. However, such substitutes include xenograft derivative materials that involve concomitant risk of viral contamination. To eliminate this risk, we designed new gingival substitutes made of recombinant human collagen types I and III sponges and cultured these substitutes in animal-free media (HFDM-1). Gingival fibroblasts were seeded onto sponges of type I or III recombinant collagen. These sponges were cultured in Dulbecco's modified Eagle's medium (DMEM) with 10% fetal bovine serum (FBS), HFDM-1 with 2% human serum (HS), or HFDM-1. Fibroblast proliferation in these samples was compared using the cell-counting kit assay. Vascular endothelial growth factor (VEGF) and hepatocyte growth factor (HGF) released into the cultured media were examined by enzyme-linked immunosorbent assay. The fibroblasts proliferated significantly in all six combinations of collagen and medium types. The fibroblast growth rate after 9 days of culture was equal between HFDM-1 with 2% HS and DMEM with 10% FBS. The type III collagen sponge showed a higher fibroblast growth rate than the type I sponge. VEGF concentrations in HFDM-1 with 2% HS were higher than those in other media. The highest HGF levels were detected in DMEM with 10% FBS. The new cultured gingival substitute containing no animal-derived materials produced good cell proliferation and VEGF release. The results suggested that the substitute may provide a new tool for the treatment of gingival recession.